HD14052B, HD14053B 


Analog Multiplexers/De multiplexers 


The HD14052B and HD14053B analog multiplexers are digital¬ 
ly controlled analog switches. The HD14052B effectively imple¬ 
ment a 2P4T, and the HD14053B a triple SPDT. These devices 
feature low ON impedance and very low OFF leakage current. 
Control of analog signals up to the complete supply voltage range 
can be achieved. 

■ FEATURES 

• High On/Off Output Voltage Ratio = 65dB typ. 

• Quiescent Current = 5nA/pkg typ. @5V 

• Low Crosstalk Between Switches = 80dB typ. 

• Supply Voltage Range = 3 to 18V 

• Linearized Transfer Characteristics, A Ron < 60S2 for Vin = 
Yd£) to Nee @15V 

• Pm-for-Pin Replacement for CD4052/53 and MC14052B/53B 


I BLOCK DIAGRAM 
•HD14052B 


■ PIN ARRANGEMENT 
•HD14052B 





•HD14053B 



■ MAXIMUM RATINGS(Voltages referenced to Vs-s) 


Characteristic 

Symbol 

Value 

Unit 1 

DC Supply Voltage 

Vo B -V a 

—0.5—+ 18 

V„c 

Control Input Voltage 

V,. 

Vm-o.s-vw+o.s 

Vdc 

Signal Voltage 

V... 

P«-0.5~K,H-0.5 

Vp-p 

Control Input Current 

Ii, 

±10 

mA 

Signal Current 

I... 

25 

mA 

Operating Temperature Range 

Ta 

-40-+85 

■C 

Storage Temperature Range 

T.„ 

—65—+ 150 

r 

Power Dissipation 

_ 

300 

mW 


■ TRUTH TABLE 


Control Inputs 

ON Switch 

Inhibit 

Select 

o 

B 

A 

HDI4052B 

HD14053B 

0 

0 

0 

0 

Yo 

X, 

Zo 

Yo 

Xo 

0 

0 

0 

1 

Y, 

X, 

Z. 

Yo 

X, 

0 

0 

1 

0 

Yi 

X, 

z. 

Y, 

X, 

0 

0 

1 

1 

Y> 

X, 

z. 

Y, 

X, 

0 

1 

0 

0 


Zi 

Yo 

: Xo 

0 

1 

0 

■ 1 


z, 

Yo 

X, 

0 

1 

1 

0 


z. 

Yi 

X. 

0 

1 

1 

1 

z, 

Y, 

Xi 

— 1 1 

X 

X 

X 

- 

- 


* Not applicable for HD14053B 
x- Don't Care 
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HD14052B,HD14053B 


■ SWITCH CIRCUIT SCHEMATIC 



■ ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 


Test Conditions 

-40T 

25t 

85t 

Unit 

V.o(V) 

min 

max 

min 

typ 

max 

min 

max 

Input Voltage 

VlL 

5.0 

fo.=ioi<n 

SWktS^VDD 

Vez=Vss 

V„-0.5V 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

V 

10 

V o «1.0V 

- 

3.0 

- 

4.50 

3.0 

- 

3.0 

15 

Vo-1.5V 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 

VlH 

5.0 

&=i0kn 

SWAT} = Vdd 

Vee = Vss 

V o -4.0V 

3.5 

- 

3,5 

2.75 

- 

3.5 

- 

V 

10 

Vo—9.0V 

7.0 

- 

7.0 

5.50 

- 

7.0 

- 

15 

Vo-13.5V 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 

Input Current! Control, Inhibit) 

/„ 

15 


- 

- 

- 

10 

- 

- 

- 

pA 

Input Control, Inhibit 

Ci, 


V..-0 

- 

- 


5.0 

- 

- 

- 

pF 

Capacitance Switch Inputs 

- 

- 

_ 

10 

- 

- 

- 

Output 

Capacitance 

HD14052B 

Co,! 

10 


— 

- 

- 

32 

- 

- 

- 

pF 

HD14053B 

- 

- 

- 

17 

- 

- 

- 

Feedthrough 

Capacitance 

HD140S2B 

c.. 

10 


- 

- 

- 

0.12 

- 

- 

- 

pF 

HD14053B 

- 

- 

- 

0.10 

- 

- 

- 

Quiescent Current 

loo 

5.0 

Zero Signal, 

per Package 

- 

20 

- 

0.005 

20 

- 

150 

M 

10 

- 

40 

- 

0.010 

40 

_ 

300 

15 

- 

80 

- 

0.015 

80 

- 

600 

Total Supply Current* 

It 

5.0 

Dynamic-hip/?, 7a = 25°C 
per Gate /=*=lkHz 

- 

- 

- 

0.075 


- 

- 

M 

10 

- 

- 

- 

0.210 

- 

- 

- 

15 

- 

- 

- 

0.375 

- 

- 

- 

ON Resistance 

Ron 

5.0 


- 

880 

- 

250 

1050 

- 

1200 

n 

10 

— 

450 

- 

120 

500 

- 

520 

15 

- 

250 

- 

80 

280 

- 

300 

Resistance Between 

Any Two Channels 

ON 

5.0 

Two Channels 

- 

- 

- 

25 

- 

- 

- 

n 

10 

- 

- 

- 

10 

- 

- 

- 

15 

- 

- 

- 

5.0 

- 

- 

- 

OFF 

Channel' 

Leakage 

Current 

Each Channel 


15 


- 

1000 

- 

+0.01 

1000 

- 

3000 

nA 

All 

Channels 

OFF 

HD14052B 

- 

1000 

- 

±0.04 

1000 

- 

3000 

HD14053B 


- 

1000 

- 

±0.02 

1000 

- 

3000- 


* To calculate total supply current at frequency other than 1kHz. 

®V P o-5.0V / r -(0.075M/kHz}/+/a*. @V 00 -lOV, / T -(0.210MAHz)/+/ fiXN ®V 0 d - 15V, /r-(0.375*AAHi)/+/ fiO 
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HD14052B,HD14053B 


■ SWITCHING CHARACTERISTICS (C l =50 P F, Tg= 25°C) 


Characteristic 

Symbol 

V D0 -V SS (V) 

Test Conditions 

typ 

max 

Unit 





5.0 


30 

75 




HD14052B 


10 


12 

30 



Input to 



15 


10 

25 


6 

Switch 



5.0 


25 

65 


7C 

fl> 

Output 

HD14053B 


10 


8.0 

20 


O 

3 



t PLH , 

15 

Si-iokn 

6.0 

15 

ns 




t PHL 

5.0 

1400 

2000 

H 

Control 

Input to 

Output 

HD14052B 


10 


450 

700 


3 

n 

' fc 


15 


260 

500 





5.0 


1400 

2000 



HD14053B 


10 


450 

700 






15 


260 

500 






5.0 


950 

2375 


Output Enable 

HD14052B 


10 


325 

800 


Time 



tzh 

15 

Rt-lOkfl 

230 

575 

ns 

Output Disable 


tHZ, 

5.0 

1000 

2500 

Time 


HD14053B 

t LZ 

10 


350 

875 






15 


215 

540 


Sine 

\Vave( Distortion) 


10 

R l - 1 kfl, /- 1 kHz 

0.04 

- 

% 

Banc 

width 

HD14052B 

BW 

10 

Rl~ I kfl, V„-1/2 {F cd -F S5 ) p-p, 

VL, 

30 

- 

MHz 

HD14053B 

201og,,-^--- 3dB 

55 

- 

Feedthrough 

HD14052B 


10 

fit- 1 kn, 20log,,y ± --50dB 

3.5 

- 

MHz 

HD14053B 


3.0 

- 

Channel Separation 


10 

fit- I kfl. V,.-1/2 ( Voo- V„) p_ P> 

201ogio y 50dB 

3.0 

- 

MHz 

Feedthrough Control 


10 

Rx = 1 kfl , R l = iokn, 

Control,Inhibit fr=i/=20ns 

30 

- 

mV 

Maximum Control F 

requency 

L 

10 

Rl” 1 kn, V„.,-1/2V„ 

10 

- 

MHz 


IDC CHARACTERISTIC TEST CIRCUIT 

1 , Input Voltage 


2. Propagation Delay Time 




3. Bandwidth, Feedthrough 


4. Crosstalk 
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7. Ron 

V DD 



120 
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Hitachi Code 
JEDEC 


DP-16 

Conforms 

Conforms 


EIAJ _ 

Weight (reference value) 


107 g 


















Dimension including the plating thickness 
Base material dimension 


0.10 + 0.10 


0.22 ±0.05 
0.20 ± 0.04 


Unit: mm 




Conforms 
0.24 g 





Unit: mm 




Cautions 


1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent, 
copyright, trademark, or other intellectual property rights for information contained in this document. 
Hitachi bears no responsibility for problems that may arise with third party’s rights, including 
intellectual property rights, in connection with use of the information contained in this document. 

2. Products and product specifications may be subject to change without notice. Confirm that you have 
received the latest product standards or specifications before final design, purchase or use. 

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However, 
contact Hitachi’s sales office before using the product in an application that demands especially high 
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk 
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation, 
traffic, safety equipment or medical equipment for life support. 

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly 
for maximum rating, operating supply voltage range, heat radiation characteristics, installation 
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used 
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable 
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail- 
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other 
consequential damage due to operation of the Hitachi product. 

5. This product is not designed to be radiation resistant. 

6. No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without 
written approval from Hitachi. 

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor 
products. 
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Fax: <886> (2) 2718-8180 
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